Tocilizumab, an anti-human interleukin 6 receptor (IL-6R) monoclonal antibody, is widely used to treat rheumatoid arthritis (RA) and is expected to exhibit clinical efficacy when used to treat other autoimmune diseases. However, a risk of opportunistic infection is occasionally recognized. A 54-year-old woman had received an oral corticosteroid and methotrexate to treat RA. Despite receiving these treatments, she received additional treatment with tocilizumab due to poor control of the disease activity. She presented at our hospital with a high fever and epigastralgia 19 days after receiving this treatment. A laboratory evaluation revealed liver injury and cytomegalovirus (CMV) viremia. Abdominal ultrasonography and computed tomography (CT) revealed hepatosplenomegaly, but no ascites. Upper gastrointestinal endoscopy revealed gastric erosions induced by CMV, which were confirmed immunohistochemically. Hence, we diagnosed the patient with CMV reactivation-induced acute hepatitis and gastric erosions under tocilizumab treatment. She received an anti-cytomegalovirus drug, ganciclovir, for 14 days due to her viremia and impaired general condition, which was suggestive of a severe infection. Her general condition subsequently improved, the liver function test results normalized, and the gastric erosions disappeared. In conclusion, although tocilizumab is very useful for treating certain autoimmune and inflammatory diseases, and will be prescribed more widely in the future, associated CMV infections must be closely monitored, as these can be lethal.
Introduction
Rheumatoid arthritis (RA) is a chronic inflammatory disease of the joints and surrounding tissues associated with intense pain, irreversible joint destruction, and various systemic complications (1) . In patients with RA, the level of interleukin 6 (IL-6) is elevated in both the serum and synovial fluid, indicating that IL-6 plays a key role in RA progression (2) . The activities of IL-6 and the receptor thereof, IL-6R, play crucial roles in the pathogenesis of several diseases (3, 4) . Blocking of IL-6/IL-6R complex formation is expected to become a valuable therapeutic strategy in the treatment of several inflammatory and autoimmune diseases (5) .
Tocilizumab (ACTEMRA   TM   ) is a recombinant humanized anti-human IL-6R monoclonal antibody classified as a biological disease modifier (6) . Recently, the drug has been 
used to treat adult-onset RA and the systemic form of juvenile idiopathic arthritis (JIA) (7) (8) (9) . In addition, tocilizumab is approved for the treatment of Castleman's disease, a rare lymphoproliferative condition featuring hyperplasia, recorded from Japan (10) . Blocking of IL-6R by tocilizumab is associated with a higher risk of chronic hepatitis B infection (11), but not acute infections, compared to other biologics, including anti-TNFα antibody. Few reports on tocilizumab-treated RA patients with systemic infections caused by cytomegalovirus (CMV) reactivation have so far been published. We herein report that CMV reactivation induced acute hepatitis and gastric erosions in an RA patient under tocilizumab therapy.
Case Report
A 54-year-old woman had been prescribed an oral corticosteroid (prednisolone, 3 mg daily) and methotrexate (MTX, 8 mg weekly) to treat RA. As the disease activity was not adequately controlled, she was additionally prescribed the anti-IL-6 receptor antibody tocilizumab, while the doses of corticosteroid and MTX had not changed for approximately 2 years. After 19 days on such therapy, she presented at our hospital with a high fever, loss of appetite, epigastralgia, and lymphadenopathy. On admission, her body temperature was 39.5 and her blood pressure was 122/69 mmHg. Her regular heart rate was 94 beats/min and with a respiratory rate of 20/min at an oxygen saturation level of 98% in room air. Laboratory data on admission included a white blood cell count of 8,200/L, including 55.0% lymphocytes and 4% atypical lymphocytes, a hemoglobin level of 12.5 g/dL, and a platelet count of 25.7×10 4 /L. The Creactive protein (CRP) level was 5.4 mg/dL. The hepatobiliary functional test was abnormal, although she had no history of chronic liver disease. CMV related data indicated reactivation with viremia (Table) . Ultrasonography (Fig. 1a) and computed tomography (CT) (Fig. 1b, c ) revealed hepatosplenomegaly and an edematous gall bladder, but without ascites. These data were compatible with acute hepatitis.
Upper gastrointestinal endoscopy revealed multiple diffuse erosions at the gastric antrum and body (Fig. 2a, b) induced by CMV infection, as confirmed immunohistochemically (Fig. 2c, d ). We therefore diagnosed the patient with CMV infection with acute hepatitis and gastric erosions caused by anti-IL-6 receptor antibody therapy. No retinitis or central nervous system involvement was evident. We prescribed the anti-CMV drug ganciclovir for 14 days to treat the patient's CMV viremia and impaired general condition (suggestive of a severe infection). Her general condition rapidly improved, the hepatobiliary functional test data normalized, and hepatosplenomegaly and the gastric erosions disappeared (Fig. 2e, f) . She was discharged 18 days after the commencement of ganciclovir treatment (Fig. 3) .
Discussion
We herein reported the reactivation of CMV-induced acute hepatitis and gastric erosions in a RA patient on tocilizumab treatment who had previously received long-term corticosteroid and MTX therapy. We presumed that the patient was severely immunocompromised and at a high risk of serious infection (12) . Therefore, we prescribed ganciclovir for 14 days to treat CMV reactivation and prevent severe disease, which improved the patient's general condition.
CMV is a persistent herpesvirus infecting 45-100% of healthy individuals (13) . Three principal types of CMV infection are recognized. One is a congenital canal infection and one a primary infection (often asymptomatic and selflimited) in immunocompetent individuals. The third type of infection is reactivation in immunocompromised patients, such as those who have received transplants or who are treated with biological agents and corticosteroids. Such infections may cause severe morbidity and even mortality (14) . Recently, not only post-transplant patients, but also those taking biological agents (i.e., RA patients) such as tocilizumab and anti-TNF-α antibodies (which are widely recognized to be safe and efficacious), have been shown to be at risk of various infections (15) . When such agents are pre- scribed, surveillance for infection with, for example, Mycobacterium tuberculosis is essential (16) . In our case, a prior serological examination indicated that she had previously been infected with CMV, while her clinical features were similar to those of infectious mononucleosis caused by CMV primary infection. It is likely that the systemic CMV infection had been caused by reactivation while she was in an immunocompromised state, which resulted from years of treatment with tocilizumab and other immunosuppressive agents (MTX and corticosteroids). Thus, anti-viral agents may be necessary in patients receiving tocilizumab to prevent mortality because the CRP response is occasionally masked by the inhibition of IL-6 (15).
IL-6 is a key humoral mediator of the pathogenesis of multiple diseases, affecting various immune cells, including T and B cells. Therefore, a reduction in the IL-6 levels by tocilizumab impairs the immune reaction to infection (3, 5) , creating an immunosuppressed state. Many cells of the immune system are involved in the immune response to CMV; these include antibody-producing cells, NK cells, and CD4-and CD8-positive T cells. In particular, antigen-specific CD8-positive T cells are dysfunctional upon CMV reactivation (17) . As IL-6 plays crucial roles in B-cell proliferation, antibody production, and T-cell differentiation and cytotoxicity, the inhibition of IL-6/IL-6R complex formation may trigger the dysfunction of antigen-specific CD8-positive T cells. A previous study reported that IL-6 knockout mice were more susceptible to infection by herpes simplex virus, a member of the herpes family of viruses, which includes CMV (18) . Infections by two other herpes viruses, chronic active Epstein-Barr virus (EBV) and herpes zoster, were observed in RA patients on tocilizumab therapy (19) (20) (21) . Furthermore, CMV-induced pneumonitis was reported in an RA patient who had received tocilizumab, oral corticosteroid (prednisolone, 5 mg daily), and MTX (7.5 mg weekly) therapy (22) . In contrast, a prospective study suggested that treatment with tocilizumab and MTX do not affect EBV and herpes virus 6 viral loads in JIA subjects (23) . A recent Cochrane Review suggested that the risk of serious infections in patients taking tocilizumab was not higher than that in patients given placebos (24) . Although RA patients on tocilizumab therapy are not at a significantly high risk for reactivation of CMV, the potential for CMV reactivation remains. In our case, the patient was not prescribed more MTX and corticosteroid than is typically given for RA treatment. In addition, her lymphocyte and immunoglobulin levels did not increase, and her nutritional state was not impaired. Further studies are necessary to determine the risks for CMV reactivation and identify the mechanisms of reactivation in patients on tocilizumab therapy to prevent CMV-related mortality.
In conclusion, we herein presented a case in which reactivation of CMV caused an infection in a RA patient receiving tocilizumab in combination with other immunosuppressive agents. These results indicated the importance of defining the high-risk population for CMV reactivation among patients on tocilizumab therapy and identifying appropriate treatment strategies for these patients.
